The 1st study investigated the relationship between nonfluency and information value in the oral reading of normal 5s, controlling for the known relationship between nonfluency and sentence position of the words. As expected from studies of stuttering, a positive nonfluency-information relationship was found. The 2nd study investigated the same relationship in the spontaneous speech of normal 5s, again controlling for sentence position. Contrary to expectation, nonfluency tended to occur more often on lower information words. Further analysis showed that nonfluency was strongly related to sentence position of words as anticipated. The 3rd study failed to demonstrate a relationship between nonfluency and information value in the spontaneous speech of stutterers.
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Theories of stuttering can be divided into two kinds: those that consider nonfluency in stuttered speech to be a pathological exaggeration of normal nonfluency, and those that consider it to be qualitatively different from nonfluency in normal speech. Johnson (19SS; Johnson et al., 1959) has been the chief exponent of the "exaggeration" position, which is also consistent with operant conditioning approaches (e.g., Goldiamond, 196S; Shames & Sherrick, 1963) . In the "qualitative difference" position, stuttering is connected with various physiological or deep-seated psychological factors. An excellent summary of the different points of view is provided by Bloodstein (19S9) .
Evidence bearing on the utilities of these alternate theoretical positions could be derived from a comparison of the characteristics of nonfluency in stuttered and normal speech. Taylor (1966b) , reviewing studies of nonfluency in the oral reading of stutterers, concluded that hesitations in normal speech and stuttering are analogous, and that the common underlying mechanism involves the information value of the words. However, the present author considers that Taylor's conclusion was not fully justified, since there were no studies of stutterers' spontaneous 1 This study was supported in part by a grant from the Rutgers Research Council. Appreciation is expressed to Daryl Daley, Dennis Drotar, and Richard Primo for their assistance in data collection and analysis.
3 Now at the University of Pittsburgh.
speech, and the evidence pertaining to nonfluency in normal speakers was indirect and scanty. Observation and clinical experience indicates that both stutterers and normals often react to reading situations in a different manner from spontaneous speech, so that caution should be observed in generalizing findings from one situation to the other. Studies of oral reading in stutterers are briefly summarized below, together with studies of stutterers' spontaneous speech and the speech of normal 5s. Brown and his co-workers (Brown, 1937 (Brown, , 1938 Brown & Moren, 1942; Johnson & Brown, 1935) attempted to delineate the characteristics of stuttered oral reading. With standardized reading passages, it appeared that stuttering occurred more often on words beginning with certain sounds, which were mainly consonants rather than vowels (initial sound effect), on longer words (length effect), on the first three words of a sentence (position effect), and on content words-noun, verb, adjective, and adverb-rather than function words (grammatical effect). Brown (1945) interpreted these factors as contributing to the meaningfulness or information value of the word for the stutterer, and assigned weights from 0 to 4 to words according to how many of the factors they possessed. His findings were replicated by Oxtoby (1955) .
A relationship between information and stuttering in oral reading has recently been demonstrated more directly. Conway and 5SO Quarrington (1963) constructed reading passages at three different levels of approximation to the statistical structure of English. They demonstrated that stuttering decreased with the degree of contextural randomness and also independently with the sentence position of the word. Quarrington (196S) replicated this finding using as a measure of meaningfulness the transition probability of words determined in a manner characteristic of cloze procedure. He concluded that the association between stuttering and sentence position existed independently of the nonfluency-information relationship, and thus should not be considered part of this relationship. Schlesinger, Foote, Fried, and Melkman (1965) also demonstrated that the locus of stuttering during reading could be predicted by the transition probability of words.
In a review of research on the properties of stuttered words and in a confirmatory study, Taylor (1966a Taylor ( , 1966b concluded that independent relationships existed between nonfluency in the reading of stutterers and sentence position, word length, and initial sound (vowel versus consonant), with the strongest relationship existing between nonfluency and initial sound. The findings were interpreted as consistent with the evidence that stuttering during oral reading is associated with increased information load.
The relationship between stuttering and information value during spontaneous speech has not been investigated directly. Hejna (19SS) investigated the relationship between stuttering and grammatical function, word length, word position, and phonetic value (vowel versus consonant). Findings tended to be in agreement with those reviewed by Taylor (1966b) , although Hejna did not investigate each variable independently.
For nonstutterers, the evidence for an association between nonfluency and information value is indirect and incomplete, both for oral reading and spontaneous speech. Maclay and Osgood (1959) examined a large amount of spontaneous utterance from 13 speakers for four types of hesitation: filled pauses, unfilled pauses, repeats, and false starts. They concluded that although there was wide variation among speakers, hesitations were clearly related to grammatical and other aspects of speech. Goldman-Eisler (1958) studied the relationship between mechanically measured pauses (.25 sec. or longer) and information value as determined by forward guessing. She concluded that pauses tended to follow words of highest redundancy and to precede words of highest information. In an appendix on pauses in reading, Goldman-Eisler noted that they appeared to differ in some respects from pauses in spontaneous speech. Tannenbaum, Williams, and Hillier (1965) , using a 273-word spontaneously spoken passage from a single speaker and the hesitation categories of Maclay and Osgood (19S9) , found hesitations to be followed and also preceded by words of higher information value than the remaining context. Silverman (1965) investigated the relationship between nonfluency and Brown's (1945) word weights, for both stutterers and nonstutterers during reading. A positive relationship existed for both groups between frequency of nonfluency and word weights. However, the relationship between nonfluency and word position was significantly stronger for stutterers than for nonstutterers.
To summarize, abundant evidence exists to demonstrate that nonfluency and information value are positively related for stutterers during oral reading. Evidence for such a relationship in stutterers' spontaneous speech is indirect, and depends on the assumption that Brown's (1945) word characteristics can be considered the components of information value, an assumption which Quarrington has shown to be partly unjustified. For the oral reading of nonstutterers, the relationship between Brown's characteristics and nonfluency has also been demonstrated, although there is some question about whether it applies to normals who are relatively fluent. For nonstutterers' spontaneous speech, a nonfluencyinformation relationship has not been adequately demonstrated. The study of Tannenbaum et al. (1965) employed only a single speaker, and Goldman-Eisler (1958) investigated simple pauses rather than nonfluencies.
The present paper reports investigations of the nonfluency-information relationship in normal speakers, within reading (Study I) and spontaneous speech (Study II). In addition, the nonfluency-information relationship was examined in the spontaneous speech of a small group of stutterers (Study III). In keeping with Quarrington's (1965) findings, the sentence position factor was controlled. Since the studies of normal speech were intended as a baseline with which to compare stuttered speech, the procedures used throughout were similar to those employed in studies of stuttering.
STUDY I
It was hypothesized that a positive relationship would exist between nonfluency and information value in the oral reading of normal speakers, independent of the effects of sentence position of the words.
Method
The 95-word reading passage "Walk by the river" used by Quarrington (1965) was read by 207 college males who declared themselves to be normal speakers. Students were approached in the university library and asked to take part in a short psychology experiment. Those who agreed were taken to a quiet corner and were asked to read the passage into a tape recorder.
Incidence of nonfluency was judged from the recordings using the classification of nonfluencies developed by Johnson, Darley, and Spriestersbach (1963, p. 209) within the context of stuttering research. Five categories were employed: interjections, part word repetitions, word repetitions, phrase repetitions, and prolonged sounds. A single judge was trained by working with the category descriptions, copies of the reading passage, and preliminary recordings until adequate reliability was established. Judgments of nonfluency were then made for each of the 207 recorded passages. Each nonfluent word was underlined using a separate copy of the reading passage for each 5. In addition, in order to calculate reliability, 15 5s were selected at random and independently rejudged.
The information value of each word had been previously determined by Quarrington (1965) 8 using the forward word-by-word guessing technique.
Results
Reliability was expressed by the ratio of the number of words agreed to be nonfluent on both judgments, to the total number of words considered nonfluent on one or both judgments. For the 15 reliability 5s, this ratio was .94.
Because the distribution of nonfluency among the different words was markedly skewed, a chi-square analysis was used. Words were divided into three groups accord-3 Bruce Quarrington kindly provided these values. ing to whether they had produced 0 or 1 nonfluency, 2-4 nonfluencies, or more than 4 nonfluencies. These particular limits were chosen because they made the groups as nearly as possible equal in number of words. The effect of sentence position was controlled by progressively eliminating the words with the highest sentence positions from two of the groups until the mean sentence positions of the three groups were as similar as could be arranged. The mean sentence position values were 5.11, 5.14, and 5.14, respectively. The information value of each word was then listed, and the groups were dichotomized at the grand median of the information value scores. The resulting 3x2 contingency table (see Table 1 ) produced a significant chisquare (x 2 = 7.28, df = 2,p< .05), and inspection of the table showed the scores to be in the anticipated direction. A Kruskal-Wallis analysis of variance by ranks performed on the three equated groups also yielded significant results (p<m). The study thus demonstrated a positive relationship between information value and likelihood of nonfluency for normal speakers when reading a simple passage.
STUDY II
It was hypothesized that a positive relationship would exist between nonfluency and information value in the spontaneous speech of normal speakers, independent of the effects of sentence position.
Method
The 5s were 35 male undergraduates who were currently enrolled in introductory psychology, and who participated in order to fulfill a course requirement. Each 5 was ushered into the experimental room which was bare except for two chairs and a desk, on which there was a tape recorder. The following instructions were read.
I want you to give me your opinion about the Vietnam war. I am going to tape record what you say, but I assure you that nobody will be able to identify it as yours. I want to find out exactly what you think about the war, and how you feel personally about it. Why don't you take a couple of minutes to think about what you want to say, because once I turn on the tape recorder, I want you to talk continuously for about five minutes. When you are ready, tell me and I'll turn on the tape recorder.
If an 5 paused for as much as 15 sec. during his speech, or if he asked that the tape recorder be turned off, E suggested one of several prepared leads, such as "What do you think the President should be doing about it?" or "How would you feel about going over there?"
The first 300 words given by each 5 were later transcribed from the tape and were judged for nonfluencies using the same classification as in the first study. One S was discarded for failure to record 300 words. The judge was trained in a manner similar to that described in the first study and his reliability was established by independently repeating the analysis of five randomly selected transcripts.
Information value. In order to control adequately for the effect of sentence position on frequency of nonfluency, it appeared desirable to restrict the analysis to sentences of a similar length. Accordingly, all sentences ranging 15-21 words in length were underlined on the transcripts, and the remainder of the sentences were discarded. In this manner 105 sentences were identified, with a mean length of 18.1 words. Sentence position was denned by regarding Words 1-6 as the initial segment of the sentence, Words 7-12 as the medial segment, and Words 13-21 as the final segment. From each of the three segments, 15 nonfluent words were chosen. Each word was matched for exact sentence position with a fluent word taken from another sentence. Thus there were 90 words in all-45 nonfluent and 45 fluentmatched exactly for sentence position and chosen equally from the initial, medial, and final segments of the sentences.
Information values of the 90 words were determined using a variant of the forward guessing technique. The 10 words preceding each criterion word in the context were typed as sentence fragments, and 165 college student judges attempted to predict the word which followed each 10-word sequence. Since the frequency of successful prediction was positively skewed, logarithms of the frequency scores were taken to represent the predictability of the words. The resulting distribution was a reasonable approximation to the normal.
Results
Reliability of judging nonfluency, expressed in the same manner as in the first study, was .88.
A two-factor analysis of variance was conducted on the predictability scores to examine their relationship to fluency and also to sentence position. 4 The sentence-position effect and the Position X Fluency interaction were entirely nonsignificant. However, the F ratio for the fluency effect showed a trend toward significance (.15 > p > .10) , and examination of the individual cell means showed that the trend was in the direction of greater predictability (i.e., lower information value) for the nonfluent words than for the fluent words.
STUDY III
It was hypothesized that a positive relationship would exist between nonfluency and information value in the spontaneous speech of stutterers, independent of the effects of sentence position.
Method
The data-collection procedure differed from that of Study II only in the following details: (a) Ss were two college students and one high school student (all male) who were recruited by soliciting on campus for research 5s who stuttered; and (6) Ss spoke into a tape recorder approximately 300 words about a job which they had held in the past or were holding at the present time.
The speeches were transcribed, and sentences with less than eight words were discarded, as were all words following the thirtieth word in a sentence. The rest of the words were designated according to their sentence position as either initial (Position 1-6), medial (7-12), or final (13-30). Twenty-nine stuttered words and 30 fluent words were chosen at random (but with the above positional restriction) from the three transcripts, to be judged for information value. Independently of the judgments, 5 fluent words and 4 stuttered words were arbitrarily eliminated in order to leave 25 words of each type which were matched on sentence-position category. Information values of the words were determined by 195 college students, who were each provided with a copy of the transcripts with gaps for the words to be guessed. Each gap was arranged to be at the end of a typewritten h'ne, and judges were instructed to cover the words following each gap until they had written down their guess. The "correct" word was always read out to them, in order to enhance the continuity of the passage. This procedure appeared to be an improvement over that used in Study II, since a higher proportion of correct judgments were made. Although the judges had the opportunity to 4 It would also have been appropriate to employ a "mixed" design with fluency-nonfluency as a within-Ss factor, since 5s were individually matched for sentence position. Such a refinement, however, made a negligible difference to the results.
"cheat" in writing down their judgments, none was seen to do so. Logarithms of the frequency scores were used for statistical analysis.
Results
The difference between the mean (log) predictability scores for stuttered and fluent words was entirely insignificant (£=.08). The results thus offered no evidence for a relationship between nonfluency and information value in the spontaneous speech of stutterers.
DISCUSSION
Study I supported expectations from previous research by showing that, in the reading of normal speakers, nonfluencies tend to be associated with words possessing greater information value than the fluent context. However, Study II clearly failed to demonstrate a similar phenomenon in the spontaneous speech of normal speakers. If any tendency existed, it was in the opposite direction. Similarly, Study III completely failed to demonstrate a relationship between nonfluency and information value in the spontaneous speech of stutterers.
The results of Study II might be interpreted to suggest that a positive nonfluency-information relationship does not exist in normal speakers' spontaneous speech, and that the previously reported indirect evidence for this effect (e.g., Tannenbaum et al., 1965) can be explained by the relationship between nonfluency and word position. To see whether the present study would have produced a result similar if the position effect had not been controlled, all nonfluencies in the 105 sentences were classified according to whether they fell in the initial, medial, or final segments of the sentence. The number falling in each segment was 76, 45, and 29, respectively. This distribution is significantly different from chance expectation (x 2 = 22.8, p < .001), with the majority of nonfluencies occurring early in the sentence, as anticipated from previous research. For this effect (if uncontrolled) to lead to a nonfluency-information relationship, the information value of words in the initial segments of the sentences would have to be higher than in the remainder of the sentence. Examination of the cell means in the present study showed that this was the case, but not to a significant degree. However, an information-position relationship has been claimed in a number of the studies reviewed above. Thus, the question can at least be raised as to whether previously claimed relationships between nonfluency and information in normals' spontaneous speech are an artifact of sentence-position effects.
Additional evidence to support this interpretation would be provided by a demonstration that Brown's three additional factors beside sentence position-initial sound, word length, and grammatical category-are not related to nonfluency in the present speech samples. Accordingly, all nonfluencies in the 105 sentences were analyzed for these effects. Initial sound was dichotomized as vowel versus consonant, and grammatical category was determined from Webster's New Collegiate Dictionary. A surprising result was that words beginning with a consonant were nonfluent significantly less often than words beginning with a vowel. Also unexpected was the finding that nonfluencies occurred with greater than chance frequency on pronouns, and with less than chance frequency on verbs and nouns. Frequency of nonfluency was unrelated to word length. Thus the relationships reported by Brown did not occur in the present sample of normal spontaneous speech.
The findings of Study III suggest that the spontaneous speech of stutterers may be similar to that of normals, at least with regard to the absence of a nonfluency-5n-formation relationship. As in Study II, further analysis indicated a significant relationship between nonfluency and sentence position, and a nonsignificant informationsentence position relationship. Unfortunately, the sample of stuttered speech was not large enough to permit an adequate analysis of further relationships among nonfluency, information value, and Brown's three additional word factors.
The following conclusions are suggested: (a) A positive nonfluency-information value relationship was demonstrated in the oral reading of normals, similar to that previously demonstrated by Quarrington (1965) in stutterers. This relationship appears to exist independently of sentence position, although the possibility that it is mediated by other factors such as initial sound or word length cannot be ruled out.
(b) An independent relationship between nonfluency and information value was not found in the spontaneous speech of either stutterers or normals. The nonfluency characteristics of normals' speech differed in further ways from those reported for the oral reading of stutterers. Further conclusions cannot be drawn about the spontaneous speech of stutterers because of the inadequate sample size.
(c) Studies of oral reading and spontaneous speech did not yield comparable results either for stutterers or for normals. Thus, it is important that, in the future, studies of nonfluency and informational characteristics in reading should be clearly separated from studies of spontaneous speech.
(d) Future research might move in two directions. First, it would appear important to employ experimental designs which would enable the evaluation of relationships independent of the possible mediating effects of other variables. Second, the independent relationship of information value to each of Brown's four-word factors should be determined before attempting to understand relationships involving nonfluency.
(e) Although the data of the present studies are not inconsistent with the "exaggeration" theory of stuttering, it would seem that further exploration of basic relationships is needed before any "theoretical" questions can be usefully considered.
